Introduction.
In working on the problem of solving integral equations R. H. Cameron and W. T. Martin have investigated and used the Wiener integral, first given by N. Wiener in [5] .2 This integral, defined on the space C of continuous functions x(0 on 0^/=l satisfying x(0) =0, has many of the Lebesgue properties, the result of being based on sets of functions termed by Wiener "quasi-intervals" in much the same manner in which the Lebesgue integral is based on intervals of the real line. Its employment, even as a tool in analysis, imposes the restriction (which has its origin in probability) that the functions involved vanish when the argument vanishes. It is to remove this restriction that we define here over C, the space of functions x(0 defined and continuous on 0^/gl, an integral resembling the Wiener integral over C. The close relationship of the new integral to that of Wiener will be developed and some integration formulas will be obtained.
For definiteness we list the axioms upon which the theory will be based. We consider a space S, with certain of its subsets called intervals satisfying the conditions:
(a) the empty set and S itself are intervals, (b) the intersection of two intervals is an interval, (c) the complement of an interval is expressible as a finite union of intervals, An outer measure is defined as the infimum of the measures of countable unions of disjoint intervals covering the given set. Measur-ability is then defined in the usual way according to the Carathéodory criterion.
It is well known that in the space of reals, sets of the type (a, b] with measure b -a satisfy the imposed conditions, and lead to the usual Lebesgue integral; and that in the space C, the quasi-intervals of Wiener-sets of the type B=E[yEC; ai<y(ti) ^bit i=\, • ••,«] for given ait bi, and i< such that 0</i< ■ • • </"^l-with measure
satisfy these conditions, and lead to the Wiener integral, JcF[y]dmy.
2. The space C". Let the intervals of C be the null set, the whole space, and sets of the type 
and where 58 is the set in «-space
As in the case of the Wiener measure on C, it can be verified that if an interval is expressed in two different forms (as it may be, in view of footnote 3), the measures calculated according to (2.2) for the different forms are equal. And it is readily shown that with this choice of interval and measure C satisfies Showing that axiom (e) is satisfied is perhaps easiest done by using the fact that it is satisfied in the case of C. We first obtain an expression for the measure of an interval in terms of Wiener measure.
Definition.
Corresponding to a set SC.C and a real number £, let S-i-E\yeC;y+teS]. Assume for the moment that /i> 0. Then the Wiener measure of 5-¿is
Performing the translation m» = î\--£ for t=l,
The lemma then follows at once for /i>0 upon using the Fubini theorem to integrate first on £.
In the case when h = 0, B -£ is empty if £ is not in the range (ai, bi], and is an («-l)-dimensional interval (or, if » = 1, then is all of C) for £ in that range. Then if © is a measurable set in En, the set S is w'-measurable, and its measure is f%E(u, t)du, where E(u, i) is given by (2.3). Proof. The theorem is clearly true in the case where © is an interval in En (that is, a half open «-dimensional rectangular parallelepiped), since then 5 is an interval in C, and m(S) is given by (2.2). Then proceeding from intervals to measurable sets in the usual fashion one obtains the more general result-even in the case where S is not of finite measure, by virtue of axiom (f).
3. Relation to Wiener measure. We now extend (2.5) to measurable sets, and show the relation of C to the product space C®Ei. The results may be summarized in the following theorems: Lemma 3.1. If B is the one-dimensional interval E [x E C ; 0 g f' ^ 1, a<x(t')], then 5f is measurable in C®Ei.
Proof. Let
an interval in the product space, and let F"= ^£L-oo Sn.k. Since y(t') >a-(k-l)/2n and £>(¿-l)/2n, it follows that y (t')>a-Ç. Thatis, for each » and ¿, Sn,k is contained in TJf, and therefore FnEB] for all ». Further, FnQFn+i, so that lim Fn exists and is contained in B].
Next let (y, £) be a point in B^. Let y(0+£ -a = b, and choose m such that b>2~m. Let j be the integer for which %E((j-l)/2m,j/2m]. Then y(t') >a-%+2-m^a-j/2m+l/2m = a-(j-l)/2m, and so (y, £) is in the interval Sm,¡. Therefore Bf = lim Fn, from which 75f is measurable. Referring to the notation of that theorem, we see that 33* is clearly measurable in En+i, and hence B* is w'-measurable. Equality of the measures follows from the extension of the previous lemma. And as before this equality is immediately extended to measurable sets, and to the characteristic functions thereof. Theorems 3.1 and 3*2 follow then in the usual way by proceeding from characteristic functions to measurable functions which assume only a finite set of values, to non-negative measurable functions, to arbitrary measurable functions. Theorem 3.3 is corollary to Theorem 3.2. We remark that the converse of Theorem 3.3 is not true, as construction of a counter-example will show. is w'-measurable.* For, since the Stieltjes integral exists, it is expressible as the limit of a sequence of clearly measurable functionals (the approximating sums) and is thus measurable, as is any polynomial in the integral. But/(«) is a Baire function, the result of a sequence of limit operations based on polynomials in u. At each step in this sequence of operations measurability is preserved, and the theorem follows by transfinite induction.
Two theorems known to hold in C with the Wiener measure have the following analogues. But Sr\C is known6 to be a null set in C. Hence Sf is a null set in C®Ei, and by Theorem 3.2, S is a null set in C. 
